Wall-to-wall polymerization contraction and tensile bond strength of the light cured composite aqueous solution of GM at the concentrations of 25 and 35%. In the group employing the 35% HEMA solution and the aqueous mixture of HEMA and glutaraldehyde, the gap was observed at the apical margin in nearly half of the ten specimens (Table 1 ).
In the measurement of the tensile bond strengths of the seven tested groups, a statistically significant difference was observed only between the 5 and 45% GM groups, whereas the differences between all other tested groups were insignificant. Studen's t-test (p<0.05) was employed.
DISCUSSION
In order to obtain the complete seal between the composite resin and the dentin cavity wall, the polymerization and the thermal contraction stress of the composite should be overcome by use of an optimum combination of dentin cleanser, primer and bonding agent.
Only a few dentin bonding systems, however, have been reported to produce contraction-gapfree specimens. And, it has been already recognized that pretreatment of the dentin surface by a dentin primer is necessary to improve the bond between the resin and dentin, although a clinical procedure of dentin bonding is complicated. In spite of the development of a few functional monomers which had been introduced on the market, it was impossible to avoid a contraction gap in all the specimens tested in our previous reports6).
It has been recognized that the primary requirement for a dentin bonding system is to completely prevent contraction gap formation, the secondary requirement is to maintain a marginal seal against the thermal and mechanical stresses in the mouth for a long time. And, the possibility of the deterioration of bonding efficacy was examined by measuring the tensile bond strength after storing the specimens for a long period. However, the marginal adaptation of the composite is ensured by water sorption of the composite in the early stage11), if the formation of a contraction gap is prevented. Therefore, the tensile bond strength was measured after storing the specimens for 24h.
The details of the bonding mechanism of dentin primer has not revealed completely, and this includes the new functional monomer reported in this study. Munksgaard1) speculated that the amino group in the dentin collagen might be activated by the glutaraldehyde and reached with HEMA, although we have revealed that glutaraldehyde in his dentin primer could possibly be eliminated if combined with a dentin bonding agent of high bonding efficacy5). We have already reported the efficacy of various dentin primers, and the effectiveness of HEMA not only as a dentin primer, but also as a dilutent of the other primers6). Such results indicated that the high permeability of the dentin by HEMA caused the improvement of bonding efficacy.
It has been revealed that the GM is easily gelled compared with HEMA and such a diffence might be responsible for the bonding efficacy of these monomers, although the details of the chemical reaction remain unknown.
For the dentin primer tested in this study, the aqueous solutions of 25 and 35% GM completely prevented the contraction gap formation of the light activated composite in the cylindrical dentin cavity in all cases tested. Therefore, it is possible to conclude that a consistent dentin bonding can be obtained by the combination of cleaning the dentin with neutralized 0.5M EDTA, pretreatment by the dentin primer of an aqueous solution of GM, application of the marketed dentin bonding agent, and using the composite employed in this study.
Further examination about possible irritation to the pulp or the oral mucous membrane would be required for practical use of this dentin primer.
CONCLUSION
The bonding efficacy of the aqueous solution of GM was tested by measuring the wall-to-wall polymerization contraction of a marketed light activated composite resin in a cylindrical dentin cavity, and by measuring the tensile bond strength to a flat human dentin surface. The marginal gap caused by the contraction stress of the composite was prevented completely by pretreatment of the experimental dentin primer at the concentrations of 25 and 35%. And it is possible to conclude that a consistent bonding between resin and dentin is obtained by the combination of EDTA and GM, a marketed dentin bonding agent, and the light activated composite employed in this study.
